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w m m 

»I/^>/^lHMWh hMP 5 2 

& m % m 

**«tt«f84HMWt HMP5 2*?ctCfHMWh hMP5 2^b« 

10 f i g I 

b* * = >D 3 > iii\< : s h->. h ny >*> «fc h*X*x**- f> 

15 TGF-^->x-/;-7 7 ; 'J-{CJS-r5^gH^0i|x.{iBMP. 

t g f fc «k v -r > 1 1* 9 m&mmwi&is & ammamm n w 

£*>*n£*iT(,^ 0 PCTffii WO 93/16099 fc«k 
Of 10 95/04819 Kli. t !> T G F - 0m? f}£ 3 - KLT^ 

20 5 D N A@gyij * J: ff * ti 9 ^ Jl 4: UT t h M P 5 2 #M* $ *IT 

E. E. Stomal*. Nature. 1994*P. 368^, 639-642MC 3107 
9 Xlfc^/SHtB^ -Tfcfr^ G D F 5 x G D F 6 fcJ: CfG D F 7 

25 * G D F 5 ilfe? T©^««c «fc «9 XTjgfcffi*iig-f * £ t 
*«#LT^*o ^">*GDF5tt. 1{@©T i y ®£|&1>T. t hM 
P 5 2 t^-Offi^aoT 5 yKEW**LT^* 0 Unicoi 
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hjj © §j§ ^ 

J&&MP 5 21*1 2 0®<DT i J®%GtZ9>'<?Wt&K£tix 
*©7 i J lEWtt, E9JM*]#ifl (WO 95/048 1 9) © 
3 5 5#i*><?4 7 4#S£TT*£3o M < C t il. *s§ttDNA 

10 t/it)^^MP 5 2fc<tD f HMW(iS^l)b hMP 5 2 

©THfcfcitf fefi:ffflT^5HMWt hMP 5 2 *»«■#- 

*li«li»:o^i0i>fn*>i:A5HMWt hMP 5 2KK-TS : 
15 (1) EW«J!Hl'01tl*N64 7 4*l* , C©7;;BEJII 

(2) E*j*Eai#^ 1 © 1 2 i#gfr*4 7 4#i*t©7 $ ;wt 

(3) wzm&mimm © 1 2 2 #§^4 7 4#§*t©t $ ;t 

(4) 1 © 1 2 lSl^b4 7 4#I*T07; 7 S? 
E?iJ^W-rs^y^ Kfc<ktfE?U#^l©l 22fg^b4 7 4S§i 

(5) E*J£E*J#^l©l#ifr£4 7 4#g£T07 ^ 7igE?iJ 
25 fcWr*'*'?* Kfc«ttfE?ij#^l©l 2 lSB43«tCf(*fctt)l 2 2 

#1*^4 7 4#B£T©7 5 y WtWM*mirZi-f1- KfrfcttS"* 
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(6) EyiJ«E*JMl©l#§fr£4 7 4#I*T07; J&mW 

Kfc«fctfE?iJ#-«f 1©3 5 5#g*N£4 7 4fl$TO 
T i J HE^J.^WfS^^f- Kfr€> /I >/^g 0 

(7) E?>J3?E?iJ#^ 1 © 1 2 l#gfcj;tf 12 23B* 
5 £4 7 4#g£T*©7 = J KEW*W*-*^f- Kfc «fc tfE?iJ#^ 1 © 

3 5 5#Sfr£4 7 4#g^T©T 5 yKEflJfcW-rs^f-'Kfrfcfc 

* xt- -r s - s -m&£^lt- 

10 HMWh hMP 5 2li*^blffl*l0ia^^©|Jc#©Bfife*RjeL. # 
3?M©$Mt^ fifem^flEit-rSc g£oT> HMWh hMP5 2li#tttH 

-ft£©fe©te£fc#ilT©fe*ii©1I£{£i§-rs 0 Si:, c*i£© 
$>©ttSEJBrtf4tt«*au #^*l*Jj;«l4^{cfc^T^©#g|^S 
15 ttrwiOKfflni. IC4^ HMWh HMP5 2 ttfc#ftl»JlttK 

*^l©f©iOgWli> HMWh hMP 5-2©^ft^FjSfe*iift-r* 
*>©T**), *369i:GrfcTM\ E9J** 1 i:*fHMWh FMP 5 2£ 
3- KLT^5DNAEW*aatt*ilDMllC*AU, DNAHSEfcJ: 

20 u^^t-cmu ik^vmm^mm^u 

*&Womi&cDr> *>Ts E9iJMlir|ftijgufcDNAEyiJti^ HMW 
h hMP 5 2, *fc*©«k »)ig^«a©£glc«Effl UiJ a iL, * 
*i£#HMWh hMP 5 2£ttfc=i- KUT^t, ^oil^ ? ^ 
25 -/fiijaiT'ODN AEfiJ©l6S^prt6T'*5C tZ&frbtZo 
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So 

l&£IBI&fr&&BlU *&KHMWt hMP 5 2 £i£8i-t£o #c 
HMWt hMP5 2©|igi{*. a**.Cfi|&tlT^««a6TjEllR:»ft 
5 "r«#«^&*ffl^Tje«-r*Ct*<-Ct*, Witf. igffiHPLCtf 

HMWt hMP 5 2© |* s HMWt hMP 5 2© 

15 #ftH*M^fCBS#^ll©^S|{©/cto(-|i N HMWthMP5 2£& 

So 

1Hfr©te«©fcJ&lc{d\ Cti6©fc©l4ttW % &P:fc«fctf#gpja 
20 ^i:J:»)i#tfcliBgrft^t5:iA<T*S, HMWt hMP 

5 2&&tf7 h »J v ***##Lfc#l::i5^««IClMI**©jWiF* L 
l^o h >J >y ^^«^(*0tJx.if3 5-y>'fc«l;y f 7^ y 

(fibrin glue) fc«fc tf£#rtT#»HTti# Alfi£f*0>J*. 

25 SJgftfttiffttSU #»ttfcJ:tfAlttfi©*&* HMW 

t hMP 5 2 *W ^t#*J«k^tt©^®{i3 5-y > • ^- 

x h> -7^-ry >»»3WteJ:a f *©fi!i©ft»ttttjiii < k,Ttftai-r*i. 
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£*<-e££o -©k©l*#:fcJ:tfffi;o^©£fc>Of::f£tt£n£iifl|gL # 
IfIJi:ilt5: «k*<T#5o AX#fc e k«©M*4ch LTti. a 

AX#M\ rtaJO«Sf«iaH'4siO £ *©||!i©ais^£D^7Ltt©*t» 
{Ctom^-TSC tm^o AXtt©rtS#fci;:*«©fctr*& 
S> *LT*©^flS©*t#sHc^?Ltt©^il*«!ffl-i-« 0 AX#©M*4© 

AX#©^ffi^^t>$'<a,JC LT. *CKHMWthMP5 2£&ifir<5 

hMP52£&^T#£ 0 
15 HMWkhMP5 2 0S^II4, g J:0 t *»2rttK*-^Tiea& 

£*i* 0 -«SC, £#&-**© i# I*. 8:^*1*1 iizg-100// g/kg 
T&So AX««ICffiffl-r*i:#tt^ tF«tt»4»tt3 0 # g~3 0 og 

C*i£©*t®!HMWfc hMP 5 2ttffi3»©anr©^«WitfftW«, 

HMWt hMP 5 h 'J^nWitfa^-y^ 7 ^ 7* 'J 

itf-f *£«©*: J6lC[* % ::©*>©£#:& J: tf»©M*fctt£?Ltt«i 

25 El S © ffi * « K 9) 

HlttHMWt hMP52il^^^-pMSS99(5. Okb) ©7 
57; K7 7^T*5 0 p M S S 9 9 T'OHMWt h M P 5 2 D N A 
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iggieyijii> mvmvmmmm ti^-rs i 6ti^^ 2 2 7 9#g© 
5 im 1 

HMWt hMP 5 2©S3i£ 

(1) HMWbhMPSBOHI^^-oii 

Biopharm GmbH©Dr. Hoetten^ $ tltz t h M P 5 2 itfei 1 ^^- 
trp SK5 2 s^**-£Hind IIlTflHfcSU t hMP 5 2 
10 ti-DNA75^y > h£0. 8%fi»jfe7^u-xy;l/^^(DttlblcJ: 
«?#8tU Behringwerke AG © Dr. Gerd Zettlmeissl >^£Jt#fc£ 
^pABsto p^?*-©Hind $ tffc 0 H 1 

HMW b hMP 5 S 9 9 (5. Okb) ©Jffig* 

DNAmmmmmfeis&u#mm%mitiz£t)m®Ltz 0 p ms s 9 9 

15 ©HMWt hMP 5 2 D N A£gffi?ijli, @E?iJg|©gE?iJ#-f 1 izm U 
*:576#gfr<=>2279#@£T©2? KT*ofc, 

(2) HMWt hMP52*4tt*CHO^D->Otl 
Behringwerke AG © Dr. Zettlmeissl tltz C H O — 

DUKX-B 1 f it)-6CHO»ia©^Mt*C pMS S 
20 9 9is^Ubr. Zettlmeissl ir> £>H{&$tlfc pSVOAdh f r £ 
*)A,&ii)\sist> ADNA«i:J:oTiALfc„ fcK, HMWt h 
MP 5 2©M£*IBIiS#c£p< h h L/+-fe- h (MTX) *ffl^«itfe? 

pMSS99©10//gfccfctfpSVOAdhir©2tfg£25mJl 
25 HEPES-1 4 OmM Na C 1 - 0. 7 5mM Na 2 HP0 4 (PH 7.05) 
lmlK&ft?U 5M CaCl 2 5 0 M tWL&Ltz 0 'Mi tlfz 

itm&l Ocmx^f >^*©CHO-DUKX-Bl 1 MUSI U 
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m&T3 ofimmbtzo 10%^ i/mw.mm (fbs) £#tr 

V tf-:fcJ;tfx;J-*;/U*'-** is*? F^fMEM ALPHAS 
(M E M a + ) 8ml^»J}a®{zjDx. s c 0 2 >f > * a ^- * - * 4 ~ 6 
ttMttg Ufc 0 *ffll&£ 1 0 •bo-;i/TSa3 55 , IfflML/fc» N 
5 1 0%FBS^^MEMa^it2B^tbfc o fcc 1 0%i§ 
#r F B S*£fc V tf-fciCFx***/ y 7 * KT^MEM 
ALPHAS ( M E M a " ) * (CSBJ^^^ # jg LTB®3fc&;|*£iIft 

10 HMWt hMP52I4^D->^H:> h h l/4"te — KMT X)© 
»S*±ffSC tir^OlftPiWcai^LTx pSVOAdh f ritfc? 
«otMP 5 2d»fe^^i^(g$-tir^ 0 4 0 0nH MTXfl-3/zg 
©HMWt FMP52/1 0 6 *ffl]JS/2 4 B^g^fe-.*-*^© ? n - > 

15 (3) £*±?»&<f ©HMWt MtfP 5 2©&tij 

W^^fxZ^-^D.yf^ >?-##rK«k*K HMWt hM 

p 5 2 oiii:o^t ^ o - Lt z : mm±mm<i 1 ~ 1 5 ^ 1 ) 

^-ilTC^frTfiSDS-PAGE (15~25%^'J7^U;H; 

»-ft*> C «k 9 #81 U ftK* >^°?ff£P VDF/g£(Clear 

20 Blot Membrane-P. ATT0) KlE^Lfco Jg£ Block Ace (*B#$?|g) 
TlWIByny^U Tr i s«ffm(TBS)Tm, ft|:lO 
Block Ace *©HMWt hMP 5 2 h- 'J 

ffifcl 0 /* g/mlT-Bfe&gb^o H£0. 1 % Tween2 0££fr 
TBS (TTBS) Ttt-sfcSU K& 1 O^f&f? Block Ace 

25 h U I gG-AL P1££ ft (Sigma A9171) Tlllto K& 

TTBSTftK 7;l/* 'Jtt*77T^-m*«*7 h (B I 0 
-RAD) iRfSStfTMP 5 2 IcfiS't */< > K^MUfco 
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(4) HMWh hMP 5 2£^CHO-fc;l/ • =,4 >©*i)j&igg 
HMWh HMP 5 2O*S4imt5CH0t;l/ • >©MC 
-2 [::©MC-2(;^ 1 995$ 6 £21 BJ;:, iii§igl!£lti&fl5l£ 

5 M#"t305)} i:5ltifFERM B P - 5 1 4 2 <»: LTS^^it $ 
ft*:) £10%FBS. 4 0 0nH MT X > 1 0 0 U/ml^- •> V 
lOOju g/mlX h F7>f >>>^Hx.fcMEMa-'Mfco-7 
-i-: ^^Titm^-fr^o MC-2lffl8a* , 53>7;l/i>i/-{C^U^:^. 
«£lfo^££2:ttl>MEMa -Tgfcl^ IfcKlOiM HEPES (pH 

10 7. 3)> 1 0 KIU Aprotiniiu 1 mM + h ij >) A % 6 n g /ml-tr P >i 
•^hU^A. 5tf g/ilh5>X7i'J> % 1 8 u g/ml^ / — ;UT 
^ >> 9<tg/iWJ">alli', 1 0 0 U/ml^^»> U > N 100/tg 
/ml* h ^h7-f >£^inUfcIflL?t£^£tt(^DME/F 1 2 *T 
^iLfcc «Mft«illi«iaiB#Btt£L*:. 

15 (5) HMWfc MtfP 5 2©fg$SI 

CHO«±»*iiJ:CfO. lS10.2MUit h 'J^Aif^ 
pH6. 0£^£U 5 OmM NaCl, 2 OniMfJ /y®?^- h >J $ A«»ffiU 
pH6. OT'^fe^SSHbUTfcl^POROS HS^5A (1 0ml. Per 
Septive Biosystems) izfr\ftz 0 9 >'< ? R£ 0 . 0 5 — 2 MiSft*3BB 

20 NaClMU 1 0il7 5 ^ •> a >2 0*CtRjfeUfc o 

MP5 2li3oo^^^o$i«ji: lTB»^n, *tl*>®%WtV& : ? 

&7u^#T-C©SDS-PAGE## r K c fc*)&j5 2. 40fccfctf 
1 4kDT*5i:iW3e$nfco -*l£©M#W; % 3o©^>f 7©*^r- 
Stt ( 1 0 4kD. 8 OkDfc £#2 8kD) fc 3 o© ? ^ 7°©^-f n ~ 

25 (9 2kD : 4 0kD~5 2kD, 6 6 kD : 1 4 kD~ 5 2kD. fcitf 5 4 

kD : 14kD~4 0kD) £BJ&L. C tlb©ZLSt|:^--<T^-HMW (high 
molecular weight : M^irM) t h M P 5 2 b$t% Ltz 0 {B Ux 2 8 
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kD**-;l{*(a t l>MP 5 2<DtfL&**r.m#t LT*D&*lT^5 (WO 
95/04819) iffi*>nS©TUfen^*o StoT, 10 4kD**-*(*fc 
8 0kD**:H;#£J:iEeD7 5? •> ■ >^^|UTN**7 S 7 

5 5#lfr&9il*T075?->g>*^U ttl Oi^Clll 

MMffl^N 1M N a C 1 £#£?2 0 mM *) h y 7 Attfrftk 
pH7. lT^ibmtbtz Superdex 200pg ( 1 . 6 cm I.D. x 6 0cm. 
Pharmacia) ca5*Lfc 0 ft&O. 5 ml/ftT*mm%ft r> fz 0 1 0 4kD* 

10 *8«filC/-^Lfco &75?-> 3 >£i£*iHPLC*75A (RESOURCE 
RPC> 3ml N Pharmacia) ICj&Wy^ £ ft £ CD ^ ^ jg£ 3 5 — 4 q % 
7* h- h U ^Tfctbbfco mglL^HMWt hMP 5 2©«*, 
S D S — PAGE y;l/T© ^ >^^H©^<^ K©-r M h U 
<0MMLtz o 

15 N*«7;;iEWli> '^*&#X*8->- 7 x ^-(Applied 
Biosystems ^7*^476) *ffll>T, 8 0 kD*-£-fiftfc 1 0 4 kD* 
*-«(*ICo^T. *ft**l?f-,fc 0 il^H3t 0 

« 1 

2Q HMf MP52 N-^C7^B 

80kD Lys Ala Arg Glu Pro Gly Pro Pro Arg Glu Pro 

Ala Arg Glu Pro Gly Pro Pro Arg Glu Pro Lys 
104kD Ala Pro Asp Leu Gly Gin Arg Pro Gin Gly Thr 

7 5 J WW,m 8 0 kD{*E?imE?iJ#-5f 1 CD L y s 12 1 tizlt 
15 Ala 122fr6Arg 4 7 4Cft*U £tz7 i JWtW.ni 0 4 kD 
ISA 1 a lfr^Arg 4 7 4 Ltz 0 C H OiSfflSati 3 ocd 9 <i 7 

©**~fift N 10 4kD > 8 0kDfc«t^2 8 kD x fc^tf 3ocd* 7cd 
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mmm 2 

-C2 6BB. (Calcif. Tissue Int.. 49^. 221~225H. 1991SO 
41.5x10 4 ilS/fi/i/0iST'4 8 -£x;u • • ^xyUT" 

U- h (Coaster) fr©-£ N 1 0 % F B S #WM E M a 3 B mm% 
mbtzo i§Hl*lfc*L-fclfc. 10XFBSmtS«fcttMEMa- 

10 fc<fctfl OmH HC 1 bfc 8 OkDSfclil 0 4kD HMWt h 

MP 5 2£Jg$423Kjtox.. «ttfcJ:O f i8tDl!j&3 BBC25ftUtt*<£6 
BBB»«Ufco aeia«4*)^S«ftlg7KTgfe^. lmil MgC 1 
tfO. 2%NonidetTf*tfe Ufc 0 T;U* »Jtt*X7 r*~tf (ALP) g 
tt£Takuwa^©;£& (Am. J. Physiol.. 257g. E797~E803H. 1989 

15 m \Z'&->xm%Ltz 0 ^2IC^-r«k9{w. 8 OkD^fclil 0 4kD© 
HMWt hMP 5 2T'©ROB-C 2 6«HBS©&S{C i ♦) . V^Jl^*) 
0 A L P»gtt*<«flettffW»CJt* Lfco 



20 



25 
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ft 2 

80kD*> JctF^kD HMI t MP52©fs« 

ALPgft 

h* ;K10mM HC1) - 5. 47±0. 81 



80kD HMW 


8.6 


5. 42±1. 09 


t MP52 


29 


7.00±0.89 




86 


14.30±0.24* 




290 


16.28±0. 19* 




860 


18.41±1.95* 


104kD raff 


11 


6. 51±0.90 


t MIP52 


38 




7.54±0. 29 




110 


8. 32±0. 12* 




380 


12.07±0.53* 




1100 


16.98±0.47* 







* p<0.0K £ -9 Jmmistz&mimkOtiMQimnett 



25 
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e n m 

E5>J#^f : 1 

E*J©S : flfo-f 3* >/"^g©* ? b^-f. k 
E?iJ©££ : 2 7 0 3 
5 $©& : ~%m 

#?©§! : cDNA - mRNA 

&M%3 : t h (homo sapiens) 
10 640-720 bp ; sy±A"<zf?' K 
1783-2142 bp J&&^7^ K 

*a®©ss : t M&E 

E9IJIB«8 : EMif 1 : 

CCATGGCCTC GAAAGGGCAG CGGTGATTTT TTTCACATAA ATATATCGCA CTTAAATGAG 60 

15 TTTAGACAGC ATGACATCAG AGAGTAATTA AATTGGTTTG GGTTGGAATT CCGTTTCCAA 120 

TTCCTGAGTT CAGGTTTGTA AAAGATTTTT CTGAGCACCT GCAGGCCTGT GAGTGTGTGT 180 

GTGTGTGTGT GTGTGTGTGT GTGTGTGTGA AGTATTTTCA CTGGAAAGGA TTCAAAACTA 240 

GGGGGAAAAA AAAACTGGAG CACACAGGCA GCATTACGCC ATTCTTCCTT CTTGGAAAAA 300 

TCCCTCAGCC TTATACAAGC CTCCTTCAAG CCCTCAGTCA GTTGTGCAGG AGAAAGGGGG 360 

20 CGGTTGGCTT TCTCCTTTCA AGAACGAGTT ATTTTCAGCT GCTGACTGGA GACGGTGCAC 420 

GTCTGGATAC GAGAGCATTT CCACTATGGG ACTGGATACA AACACACACC CGGCAGACTT 480 

CAAGAGTCTC AGACTGAGGA GAAAGCCTTT CCTTCTGCTG CTACTGCTGC TGCCGCTGCT 540 

TTTGAAAGTC CACTCCTTTC ATGGTTTTTC CTGCCAAACC AGAGGCACCT TTGCTGCTGC 600 

CGCTGTTCTC TTTGGTGTCA TTCAGCGGCT GGCCAGAGG ATG AGA CTC CCC AAA 654 
25 Met Arg Leu Pro Lys 

-25 

CTC CTC ACT TTC TTG CTT TGG TAC CTG GCT TGG CTG GAC CTG GAA TTC 702 
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Leu Leu Thr Phe Leu Leu Trp Tyr Leu Ala Trp Leu Asp Leu Glu Phe 

-20 :■■ -15 -io 

ATC TGC ACT GTG TTG GGT GCC CCT GAC TTG GGC CAG AGA CCC CAG GGG 750 
He Cys Thr Val Leu Gly Ala Pro Asp Leu Gly Gin Arg Pro Gin Gly 
5-5 1 5 10 

ACC AGG CCA GGA TTG GCC AAA GCA GAG GCC AAG GAG AGG CCC CCC CTG 798 
Thr Arg Pro Gly Leu Ala Lys Ala Glu Ala Lys Glu Arg Pro Pro Leu 

15 20 25 

GCC CGG AAC GTC TTC AGG CCA GGG GGT CAC AGC TAT GGT GGG GGG GCC 846 
10 Ala Arg Asn Val Phe Arg Pro Gly Gly His Ser Tyr Gly Gly Gly Ala 
30 35 40 

ACC AAT GCC AAT GCC AGG GCA AAG GGA GGC ACC GGG CAG ACA GGA GGC 894 
Thr Asn Ala Asn Ala Arg Ala Lys Gly Gly Thr Gly Gin Thr Gly Gly 
45 50 55 

15 CTG ACA CAG CCC AAG AAG GAT GAA CCC AAA AAG CTG CCC CCC AGA CCG 942 
Leu Thr Gin Pro Lys Lys Asp Glu Pro Lys Lys Leu Pro Pro Arg Pro 

60 65 70 

GGC GGC CCT GAA CCC AAG CCA GGA CAC CCT CCC CAA ACA AGG CAG GCT 990 
Gly Gly Pro Glu Pro Lys Pro Gly His Pro Pro Gin Thr Arg Gin Ala 
20 75 80 85 .90 

ACA GCC CGG ACT GTG ACC CCA AAA GGA CAG CTT CCC GGA GGC AAG GCA 1038 
Thr Ala Arg Thr Val Thr Pro Lys Gly Gin Leu Pro Gly Gly Lys Ala 

95 100 105 

CCC CCA AAA GCA GGA TCT GTC CCC AGC TCC TTC CTG CTG AAG AAG GCC 1086 
Pro Pro Lys Ala Gly Ser Val Pro Ser Ser Phe Leu Leu Lys Lys Ala 

HO 115 120 

AGG GAG CCC GGG CCC CCA CGA GAG CCC AAG GAG CCG TTT CGC CCA CCC 1134 



25 
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Arg Glu Pro Gly Pro Pro Arg Glu Pro Lys Glu Pro Phe Arg Pro Pro 

125 130 135 

CCC ATC ACA CCC CAC GAG TAC ATG CTC TCG CTG TAC AGG ACG CTG TCC 1182 
Pro He Thr Pro His Glu Tyr Met Leu Ser Leu Tyr Arg Thr Leu Ser 
5 140 145 150 

GAT GCT GAC AGA AAG GGA GGC AAC AGC AGC GTG AAG TTG GAG GCT GGC 1230 
Asp Ala Asp Arg Lys Gly Gly Asn Ser Ser Val Lys Leu Glu Ala Gly 
155 160 165 170 

CTG GCC AAC ACC ATC ACC AGC TTT ATT GAC AAA GGG CAA GAT GAC CGA 1278 
10 Leu Ala Asn Thr He Thr Ser Phe lie Asp Lys Gly Gin Asp Asp Arg 

175 180 185 

GCT CCC GTG GTC AGG AAG CAG AGG TAC GTG TTT GAC ATT ACT GCC CTG 1326 
Gly Pro Val Val Arg Lys Gin Arg Tyr Val Phe Asp He Ser Ala Leu 
190 195 200 

15 GAG AAG GAT GGG CTG CTG GGG GCC GAG CTG CGG ATC TTG CGG AAG AAG 1374 
Glu Lys Asp Gly Leu Leu Gly Ala Glu Leu Arg He Leu Arg Lys Lys 

205 210 215 

CCC TCG GAC ACG GCC AAG CCA GCC GCC CCC GGA GGC GGG CGG GCT GCC 1422 
Pro Ser Asp Thr Ala Lys Pro Ala Ala Pro Gly Gly Gly Arg Ala Ala 
20 220 225 230 

CAG CTG AAG CTG TCC AGC TGC CCC AGC GGC CGG CAG CCG GCC TCC TTG 1470 
Gin Leu Lys Leu Ser Ser Cys Pro Ser Gly Arg Gin Pro Ala Ser Leu 
235 240 245 250 

CTG GAT GTG CCC TCC GTG CCA GGC CTG GAC GGA TCT GGC TGG GAG GTG 1518 
25 Leu Asp Val Arg Ser Val Pro Gly Leu Asp Gly Ser Gly Trp Glu Val 

255 260 265 

TTC GAC ATC TGG AAG CTC TTC CGA AAC TTT AAG AAC TCG GCC CAG CTG 1566 
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10 



15 



20 



25 



Phe Asp He Tip Lys Leu Phe Arg 
270 

TGC CTG GAG CTG GAG GCC 
Cys Leu Glu Leu Glu Ala 
285 

GGC TTC GAC CGC 
Gly Phe Asp Arg 



GGC CTG 
Gly Leu 
300 
TTC CTG 
Phe Leu 
315 

ATT AAG 
He Lys 

TTC AGC 
Phe Ser 

AAG CGA 
Lys Arg 



GTG TTT 
Val Phe 

GCC CGC 
Ala Arg 

CAG CGG 
Gin Arg 
350 
CCC AGC 
Pro Ser 
365 

AAC TTC 
Asn Phe 



CAT GTC 
His Val 
380 

CTT GAG TAC GAG 
Leu Glu Tyr Glu 
395 

CGC TCC CAC CTG 



GGC CGC 
Gly Arg 
320 
TCT GGC 
Ser Gly 
335 

CGA AAA 
Arg Lys 

AAG AAC 
Lys Asn 

AAG GAC 
Lys Asp 



TGG GAA 
Trp Glu 
290 
GCC GCC 
Ala Ala 
305 

ACC AAG 
Thr Lys 

CAG GAC 
Gin Asp 

CGG CGG 
Arg Arg 

CTT AAG 
Leu Lys 
370 
ATG GGC 
Met Gly 
385 

CAC TGC 
His Cys 



Asn Phe Lys Asn Ser 
275 

CGG GGC AGG 
Arg Gly Arg 



CGG CAG GTC 
Arg Gin Val 

AAA CGG GAC 
Lys Arg Asp 
325 

GAT AAG ACC 
Asp Lys Thr 

340 
GCC CCA CTG 
Ala Pro Leu 
355 

GCT CGC TGC 
Ala Arg Cys 

TGG GAC GAC 
Trp Asp Asp 



GCT TTC 
Ala Phe 
400 

GAG CCC ACG AAT 



GCC GTG 
Ala Val 
295 
CAC GAG 
His Glu 
310 

CTG TTC 
Leu Phe 

GTG TAT 
Val Tyr 

GCC ACT 
Ala Thr 

ACT CGG 
Ser Arg 
375 
TGG ATC 
Trp He 
390 

TGC GAG 
Cys Glu 



GAG GGG CTG 
Glu Gly Leu 
405 

CAT GCA GTC ATC CAG 



Ala Gin Leu 
280 

GAC CTC CGT 
Asp Leu Arg 

AAG GCC CTG 
Lys Ala Leu 

TTT AAT GAG 
Phe Asn Glu 
330 

GAG TAC CTG 
Glu Tyr Leu 

345 
CGC CAG GGC 
Arg Gin Gly 
360 

AAG GCA CTG 
Lys Ala Leu 

ATC GCA CCC 
He Ala Pro 

TTC CCA TTG 
Phe Pro Leu 
410 

ACC CTG ATG 



1614 



1662 



1710 



1758 



1806 



1854 



1902 



1950 



1998 



-15- 



WO 97/04095 



PCT/JP96/0206S 



Arg Ser His Leu Glu Pro Thr Asn His Ala Val He Gin Thr Leu Met 

415 420 425 

AAC TCC ATG GAC CCC GAG TCC ACA CCA CCC ACC TGC TGT GTG CCC ACG ' 2046 
Asn Ser Met Asp Pro Glu Ser Thr Pro Pro Thr Cys Cys Val Pro Thr 
5 430 435 440 

CGG CTG AGT CCC ATC AGC ATC CTC TTC ATT GAC TCT CCC AAC AAC GTG 2094 
Arg Leu Ser Pro He Ser He Leu Phe He Asp Ser Ala Asn Asn Val 

445 450 455 

GTG TAT AAG CAG TAT GAG GAC ATG GTC GTG GAG TCG TGT GGC TGC AGG 2142 
10 Val Tyr Lys Gin Tyr Glu Asp Met Val Val Glu Ser Cys Gly Cys Arg 
460 465 470 

TAG CAGCACTGGC CCTCTGTCTT CCTGGGTGGC ACATCCCAAG AGCCCCTTCC 2195 

475 

15 TGCACTCCTG GAATCACAGA GGGGTCAGGA AGCTGTGGCA GGAGCATCTA CACAGCTTGG 2255 

GTGAAAGGGG ATTCCAATAA (JCTTGCTCGC TCTCTGAGTG TGACTTGGGC TAAAGGCCCC 2315 

CTTTTATCCA CAAGTTCCCC TGGCTGAGGA TTGCTGCCCG TCTGCTGATG TGACCAGTGG 2375 

CAGGCACAGG TCCAGGGAGA CAGACTCTGA ATGGGACTGA GTCCCAGGAA ACAGTGCTTT 2435 

CCGATGAGAC TCAGCCCACC ATTTCTCCTC ACCTGGGCCT TCTCAGCCTC TGGACTCTCC 2495 

20 TAAGCACCTC TCAGGAGAGC CACAGGTGCC ACTGCCTCCT CAAATCACAT TTGTGCCTGG 2555 

TGACTTCCTG TCCCTGGGAC AGTTGAGAAG CTGACTGGGC AAGAGTGGGA GAGAAGAGGA 2615 

GAGGGCTTGG ATAGAGTTGA GGAGTGTGAG GCTGTTAGAC TGTTAGATTT AAATGTATAT 2675 

TGATGAGATA AAAAGCAAAA CTGTGCCT 9700 
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